Localization of basic fibroblast growth factor and vascular endothelial growth factor in human glial neoplasms.
Fibroblast growth factors (FGFs) are widely recognized as a family of molecules that can influence cell proliferation and tissue neovascularization. Although the basic form of FGF (bFGF) has been found to enhance the growth of primary cell cultures made from human glial tumors, its exact role in vivo has been unclear. Likewise, vascular endothelial growth factor (VEGF) is a newly discovered addition to the growing list of angiogenic factors but, unlike bFGF, VEGF has a unique specificity for endothelial cells and possesses the properties required for secretion. In this study, we localized both basic FGF and VEGF in human gliomas to assess their possible role in the pathogenesis of these neoplasms. Retrospective analysis was performed using glial neoplasms that were fixed in 10% neutral buffered formalin and embedded in paraffin. The immunocytochemical procedures were performed using specific polyclonal antibodies raised against the amino terminus of bFGF and VEGF, respectively. Immunoreactive (IR) basic FGF was localized in normal, reactive, and neoplastic astrocytes as well as selected populations of normal neurons. IR VEGF, in contrast, was present primarily in neurons of normal brain, but was also found in both reactive and neoplastic astrocytes. In adjacent 4-microns tissue sections, strong immunoreactivity for VEGF and bFGF was found within the same populations of cells. In areas of endothelial proliferation, the strongest immunoreactivity for both growth factors was found within large anaplastic astrocytes that surrounded abnormal blood vessels. Our data support the hypothesis that VEGF may complement the actions of basic FGF in glial neoplasia.